Drosophila melanogaster undergoes holometabolous development, has very low levels of 29 DNA methylation, and is known to possess a single known methyltransferase, dDNMT2. 30 This study compares the DNA methylation patterns between the two life cycle stages of D. 31 melanogaster using a combination of DNA immunoprecipitation and high throughput 32 sequencing techniques. 33 Our results indicate, a change in the chromosomal distribution of the sparse DNA 34 methylation concerning genes and natural transposable elements between in the embryo and 35 the adult stages of D. melanogaster. The differentially methylated regions localised on genes 36 involved in the regulation of cell cycle processes of mitotic cell divisions and chromosomal 37 segregation. dDNMT2 knockout flies exhibited altered patterns of DNA methylation. The 38 observed differences in DNA methylation were in genes involved in cellular communication 39 and cytoskeletal functions. The variation in DNA methylation between the two life cycle 40 stages is indicative that it could have a role in regulatory processes during development and, 41 dDNMT2 may have a role as a co-factor for the hitherto undiscovered DNA 42 methyltransferase in D. melanogaster. 43 44 Keywords: differential DNA methylation, 5-methylcytosine, DNMT2, asymmetric DNA 45 methylation, non-CpG methylation 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
The DMR for both the MeDIP-seq and WGBS data were identified using suitable packages 145 from R suite with appropriate statistical parameters. The MeDIP-seq datasets were analysed 146 using the MEDIPS package using p-value set at 1 * 10 -5 24 . The BS-seq data analysed for 147 DMR was processed by the methylkit package 25 , the q-value cutoff was set at 0.1 and the 148 minimum difference in the methylation levels was set to 5 percent value. The methylkit 149 package was also used to map chromosome-wise DMR distribution and the associated feature Figure 1d ].
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The embryo stage had double the number of methylated genes as compared to the 175 adult stage. The maximum number of gene-bearing regions was located on chromosome 2L 176 in embryo while on chromosome 2R in the adult. Although Y chromosome has methylation, 177 no methylated genes were identified on the Y chromosome in both the developmental stages.
178
Additionally, in adult flies, chromosome 4 lacked the presence of methylated genes.
179
Transposable elements (TE) in the genome were also found to be more in the embryonic 180 stage than the adult stage. The maximum TEs were located chromosome 3L and chromosome 181 2R in the embryo and in the adult respectively. Interestingly, in the adult stage of D. 182 melanogaster number of methylated regions found on chromosome 4 showed maximum 183 overlap with the methylated transposable elements.
184
When the gene ontology of methylated genes in the embryo was analysed; genes 185 involved in biological processes such as like sister chromatid separation, intra and inter 186 cellular signalling, cell cycle regulation which are essential for the embryo development were 187 identified. The biological processes associated with methylated genes are diverse as the 188 developing embryo has multiple signalling and developmental pathways that are actively 189 working on the transition of an embryo to the subsequent life cycle stage (supplementary 190 figure 3a ). On the contrary, in the adult, the methylated genes are associated with more 191 stringent set of biological process linked with the higher-order brain functions like short-term 192 memory formation, axon genesis and cell cycle regulation (supplementary figure 3b ).
193
The DREME analysis of ±50 bp region around the summit of the methylated peak Figure 2d ] in the wild type. In case of the mutant adults, however, the maximum number of 214 methylated genes and TEs are present on chromosomes X and 3L respectively.
215
The DREME analysis of methylated regions in the wild-type and Mt2 mutant revealed (Table 1) .
225
In the absence of dDNMT2, the mutant adult possesses fewer methylated regions than 226 in the wild-type adult stage. The DMR are involved in functions related to cytoskeletal 227 organisation and inter-cellular signalling processes (Table 1 ). The GO of methylated genes 228 for the MeDIP datasets are represented in supplementary data (supplementary figure 3).
229

DNA methylation & whole genome bisulfite sequencing (WGBS)
230
In order to establish patterns and locations of DMRs using an alternative technique, 231 the available WGBS datasets from independent studies from public repositories for the 232 embryo and adult stage were analysed. As described in the materials and methods, the 233 embryonic stage data was obtained from a study on the stage 5 embryos 5 and the adult stage In the embryo stage, the genes bearing methylated regions between the two datasets 278 were compared; all methylated genes from the MeDIP-seq identified using the UCSC refseq 279 data were found to be present as a subset of the WGBS dataset. However, the methylated 280 peaks from the MeDIP-seq experiment from stages 12-16 did not share any direct overlap 281 with the methylated loci identified from the WGBS of stage 5. For example, chromosome X 282 had 8 methylated genes from the MeDIP-seq dataset of late embryos which were all a subset 283 of the WGBS data from stage 5. When the MeDIP-seq data for adult sample (1-2day old 284 males) and WGBS data (9-10 day old females) was analysed, several common regions could 285 be identified as methylated with a direct overlap of most peaks. Thus, both approaches could with the peak regions and the peak summits for the anti-5mC antibody interacting sites. The 508 second panel depicts data analysed from an independent WGBS studies on stage 5 embryos 509 and adult females for the same genes; the vertical bars mark the location of the methylated 510 cytosine in the gene. The other UCSC tracks besides the sequenced datasets are GC content 511 and Refseq genes. 
